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® Fiber optic connector. 



© Disclosed is an electro-optical component pack- 
age (12), arranged as a dual in-line pin (DIP) pack- 
age, and a socket (13) therefor. Connector pins (17) 
extending from the package establish electrical and 
optical contact to the package with mating connector 
receptacles (19) of the socket. Each pin and recepta- 
cle has a metallic body (41,26) for establishing elec- 
trical connection between the pin and receptacle 
when the two are mated. Each body defines a pas- 
sageway (42,27) through which extends an optical 
fiber (30,21). When the bodies of a pin and recepta- 
cle are mated, the optical fibers extending thereth- 
rough are optically coupled. The receptacle includes 

Sa cup member (39) that is positioned loosely and 
movably in its passageway. The cup member de- 
^ fines a passageway (37) by which it mounts around 
O^the end of the receptacle's fiber. When the pin and 
If) receptacle are mated, the cup member receives and 
qq mates the end portion (51) of the pin, thereby allgn- 
©ing the ends (57,46) of the receptacles and pin's 
Wfibers. A coiled spring (36) positioned in the recepta- 
Qcte's passageway around the receptacle's fiber 
urges the cup member against the end portion of the 
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pin. 
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FIBER OPTIC CONNECTOR 



Technical Field 

The invention relates to the field of fiber optics 
in general, and to connectors for optical fibers in 
particular. 



Background of the Invention 

In many areas of communications, processing, 
and control, the use of fiber optics is supplemen- 
ting or supplanting the use of electronics. One 
example of this is in telecommunications, where 
the use of lightwave-conducting optical fibers is 
replacing the use of electricai-signal-carrying me- 
tallic conductors. The advantages derived from use 
of fiber optics include lower bulk and lower cost of 
transmission media, much higher speeds of com- 
munication, lesser attenuation per unit of distance 
with consequent need for fewer repeaters, and the 
capability of carrying many more communications 
via a single conductor. 

As in electronics technology, it is necessary in 
lightwave technology to provide mechanisms for 
connecting conductors to each other and for con- 
necting conductors to various devices that transmit, 
receive, or process signals. Unlike the field of elec- 
tronics, however, where the connection of wires 
and printed board conductors to each other and to 
devices has been a relatively simple matter, inter- 
connection of optical fibers and connection thereof 
to devices has been relatively difficult to achieve, 
and has required the use of complex, cumbersome, 
and bulky connectors to obtain satisfactory phys- 
ical and optical characteristics of interconnection. In 
particular, the alignment of adjacent ends of con- 
nected optical fibers in a manner that was precise 
and could withstand the mechanical stresses and 
other rigors of ordinary use has proven to be 
difficult, complex, bulky, and expensive to achieve. 

U.S. Patent 4,252.406 and 4,193.664 show op- 
tical connectors illustrative of the state of the art. 
The '406 patent shows ferrules with frusto-conical 
ends and correspondingly-shaped sockets. The 
'664 patent discloses connector elements with 
notch and claw detents for mutual engagement. 
Both connectors suffer from the disadvantages 
mentioned above. 

Inter alia, the complexity of satisfactorily-func- 
tioning optical connectors has limited their miniatur- 
ization. Thus, while the electronic art has com- 
monly utilized connectors, and device packages 
and sockets therefor, containing tens or hundreds 
of closely-spaced miniaturized (on the orders of 



hundreds of an inch) pins and pin receptacles to 
establish electrical interconnection, analogous min- 
iaturized interconnection capability has so far been 
impossible or impractical to achieve in the optical 
5 art. 

Furthermore, many devices in the optical art 
are electro-optical in nature, either requiring elec- 
tricity as the source of their power or converting 
light signals into electrical signals and vice versa. 
io Such devices therefore require that both optical 
and electrical connection be made thereto. The 
prior art has taken the approach of providing the 
two types of connections independently, via sepa- 
rate connectors. While such independent connec- 

/5 tors have sometime been aggregated into a single 
connector assembly to provide for the simulta- 
neous making or breaking of both the electrical and 
optical connections, the connections have never- 
theless been established by separate connectors 

20 within the assembly, resulting in the use of rela- 
tively numerous connectors and hence relatively 
bulky and expensive connector assemblies. 

According to the present invention there is 
provided an arrangement as defined in claim 1 . 

25 An embodiment of the invention provides a pin 

for coupling a first optical element, e.g. an optical 
fiber carried by the pin to an optical element car- 
ried by a receptacle for receiving the pin includes 
an elongated body portion. At one of its ends the 

30 body portion defines a conical portion that tapers 
toward the one end of the body portion. Along its 
length the body portion for mating with the recepta- 
cle defines a passageway therethrough for carrying 
the optical element and aligning it with the optical 

35 element carried by the receptacle. The optical ele- 
ment only extends even with the length of the 
passageway and is positioned in the passageway. 
The body portion of the pin is a one-piece unit, and 
preferably comprises electrically conductive ma- 

40 terial for establishing electrical connection with the 
receptacle. In one illustrative embodiment, the op- 
tical element carried by the pin is an optical fiber 
that extends through the passageway and whose 
ends are positioned even with the ends of the 

45 passageway. Preferably, the fiber extends non- 
linearly through the passageway. Elastomeric 
members fixedly position the fiber in the passage- 
way. In a second illustrative embodiment, the op- 
tical element carried by the pin is an electro-optical 

50 device that is mounted in the passageway at the 
conical end of the body portion, and that makes an 
electrical contact with the conductive body portion. 
An electrical conductor extends through the pas- 
sageway and makes a second electrical contact 
with the device. Alternatively in an illustrative em- 
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bodiment. the fiber is replaced with an electro- 
optical device that is mounted in the passageway 
at the conical end of the body portion, and that 
makes an electrical contact with the conductive 
body portion. An electrical conductor extends 
through the passageway and makes a second elec- 
trical contact with the device. 

A receptacle for coupling an optical element 
carried by the receptacle to an optical element 
carried by a pin receivable by the receptacle in- 
cludes an elongated body portion. Along its length, 
the pody portion defines a passageway thereth- 
rough for carrying the optical element and for mat- 
ing with the pin. The optical element is positioned 
in the passageway. When the receptacle is mated 
with the pin, an aligning member aligns the optical 
element carried by the receptacle with the optical 
element carried by the pin. The body portion of the 
receptacle Is made of electrically conductive ma- 
terial for establishing electrical connection to the 
pin. In an illustrative embodiment, the optical ele- 
ment carried by the receptacle is an optical fiber. 
The alignment member is loosely movably posi- 
tioned in the passageway. The alignment member 
defines a passageway therethrough for fixedly re- 
ceiving an end portion of the optical fiber. At one of 
its ends the alignment member defines a conical 
portion of its passageway. The conical portion 
opens outwardly from the alignment member for 
engaging the pin. Preferably, also included in the 
receptacle are means for urging the alignment 
member against the pin. 

A pin and a receptacle together form a connec- 
tor for coupling optical elements carried thereby. 
Advantageously, the pins and receptacles of this 
invention are of simple configuration. Hence, they 
are suited for being made in miniature form, for 
example with diameters on the orders of hun- 
dredths of an inch. Yet the configuration of these 
pins and receptacle is such that it achieves proper 
alignment of adjacent ends of connected optical 
fibers, and does so in a manner that can withstand 
the mechanical stresses and other rigors of or- 
dinary use. Furthermore, the pins and receptacles 
can serve the dual function of establishing both 
electrical and optical connections, without increas- 
ing their complexity or bulk, thus eliminating the 
need for separate electrical and optical connectors. 

Because the pins and receptacles are suited 
for being made in miniature form, they are suited 
for use as half-connectors in electro-optical device 
packages and sockets therefor. Such packages and 
sockets allow electro-optical devices to be pack- 
aged in configurations analogous to those that have 
been tried and proven advantageous in the elec- 
tronics field. These packages and sockets allow 
multiple optical and also electrical connections to 
be made easily and simultaneously, simply by 



pushing the packages into their sockets, and to be 
broken easily and simultaneously, simply by pulling 
the packages out of their sockets. And because the 
functions of making both an electrical and an op- 

s tical connection may be achieved in these pack- 
ages and sockets by a single pin and receptacle, 
these packages and sockets may either use rela- 
tively fewer pins and receptacles for the number of 
connections made, or alternatively may make rela- 

w tively more connections with the available number 
of pins and receptacles than prior art devices. 

These and other advantages and features of 
the present invention will become apparent from 
the following description of illustrative embodi- 

/s ments of the invention taken together with the 
drawing. 



Brief Description of the Drawing 

20 

FIG. 1 shows a portion of a circuit pack, 
including a cut-away view of an illustrative embodi- 
ment of a device package and a socket mounting 
the package; 

25 FIG. 2 shows the socket and the package of 

FIG. 1 dismounted; 

FIG. 3 is a sectional exploded view of a pin 

and a receptacle of the package and the socket of 

FIGS. 1 and 2; 
30 FIG. 4 is a sectional view of a pin and a 

receptacle of FIGS. 1 and 2 along the line 3-3 of 

FIG. 1;and 

FIG. 5 is a sectional view of an alternative 
embodiment of a pin of FIGS. 1 and 2. 

35 

Detailed Description 

Turning now to the drawing, FIGS. 1 and 2 

40 show a portion of a circuit pack 10. The circuit 
pack 10 includes a circuit board 11, a plurality of 
device packages, and sockets for the packages. 
For ease of illustration, only one device package 12 
and its associated socket 13 are shown in FIG. 1. 

45 FIG 1 presents a cut-away view of the circuit pack 
10, including the socket 13 and of the device 
package 12 mounted thereon. FIG. 2 shows the 
device package 12 dismounted from the socket 13. 
The socket 13 is fixedly mounted to the circuit 

so board 11, and the device package 12 is removably 
mounted in the socket 13. As FIG. 2, which shows 
the package 12 and socket 13 of FIG. 1 dis- 
mounted, illustrates, the illustrative device package 
12 is configured for mounting purposes in the 

55 manner of a dual in-line pin (DIP) device package; 
two parallel rows of equally-spaced pins 17 extend 
outwardly in one direction from the device package 
12. Alternatively, any desirable configuration of pins 



5 



EP 0 308 592 A2 



6 



may be used, for example a single row of pins, a 
circle of pins, or a matrix of pins. 

The socket 13 is arranged in a reciprocal man- 
ner to the device package 12 in order to mount the 
device package 12. The illustrative socket 13 has 
two parallel rows of equally-spaced receptacles 19 
for the pins 17 of the device package 12. The 
receptacles 19 are arranged such as to receive and 
engage the pins 17. 

As FIG. 1 suggests, the pins 17 of the package 

12 mate with corresponding receptacles 19 of the 
socket 13 by being inserted therein. A pin 17 and 
receptacle 19 together form a connector 24. The 
pin 17 and the receptacle 19 each are a half- 
connector of the connector 24. To mount the pack- 
age 12 in the socket 13, the rows of pins 17 are 
positioned over the rows of receptacles 19 and 
pressure is applied to push the pins 17 into the 
receptacles 19. The package 12 is dismounted 
from the socket 13 by pulling on the package 12 to 
disengage the pins 17 from the receptacles 19. 

The socket 13 is mounted to the circuit board 
11 in a conventional manner. For example, the 
receptacles 19 extend outwardly from the socket 

13 through holes in the circuit board 11 and are 
soldered to electrical conductors 20 carried by the 
circuit board 11. 

The device package 12 is an electro-optical 
device package. Devices included therein are elec- 
trical devices 15 which are. for example, semicon- 
ductor integrated circuits, and electro-optical de- 
vices 16 which are. for example, optical detectors 
or optical generators such as light emitting diodes. 
The device package 12 may also include purely 
optical devices. The package 12 comprises a sub- 
strate 14 which acts as a support member for the 
electrical devices 15. the electro-optical devices 16. 
and the pins 17. The devices 15 and 16 and the 
pins 17 are mounted to the substrate 14. The pins 
17 provide both electrical and optical connections 
to the package 12. The pins 17 are optically linked 
with the electro-optical devices 16. The pins 17 and 
devices 16 are electrically connected, via conduc- 
tors 18 carried by the substrate 14. to the electrical 
devices 15 and optionally to each other. The con- 
ductors 18 may be soldered to the devices 15 and 
16 and to the pins 17. The pins 17 are mounted to 
the substrate 14 in any one of a number of ways, 
for example by being press-fitted into holes in the 
substrate 14. The electro-optical devices 16 are 
mounted in or over the same holes in the substrate 
14. in proximity to the ends of the pins 17. to 
establish an optical link therewith. The substrate 14 
and the devices mounted thereon are encapsu- 
lated, for example by an injection molding process, 
by encapsulating material 22 such that the pins 17 
protrude from the encapsulation. 

The pins 17 make electrical and optical con- 



nection with electrical conductors 20 and optical 
fibers 21, respectively, that are earned by the cir- 
cuit board 11. The connection is accomplished 
through the receptacles 19 of the socket 13. Elec- 
5 trical contact is established by the bodies of the 
pins 17 and the receptacles 19. The bodies of both 
the pins 17 and the receptacles 19 are made of 
electrically conductive material, such as metal. Op- 
tical contact is established by optical elements. 

w such as optical fibers, that are carried in the bodies 
of the pins 17 and the receptacles 19, as will be 
made clear further below. 

The socket 13 comprises the receptacles 19 
and a support member 23 for the receptacles 19. 

15 The receptacles 19 are mounted to and extend 
through the support member 23. The socket 13 is 
formed by encapsulating, again for example by an 
injection molding process, the receptacles 19 in an 
encapsulating material that forms the support 

20 member 23. 

The portion of each receptacle 19 that mates 
with a pin 17 is positioned substantially inside the 
support member 23 and extends to one surface 
thereof. The portion of each receptacle 19 that 

25 mounts the socket 13 to the circuit board 11 ex- 
tends outwardly from the other surface of the sup- 
port member 23. The receptacles 19 make elec- 
trical contact with electrical conductors 20 of the 
circuit board 11 by being soldered thereto, for 

30 example. Optical fibers 21 of the circuit board 11 
extend into the bodies of the receptacles 19, one 
fiber 21 into each receptacle 19. for optical cou- 
pling to the optical fibers that extend through the 
bodies of the pins 17. 

35 Details of the interconnection between a pin 17 
and a receptacle 19 of FIGS. 1 and 2 and the 
structural details of the connector 24 formed there- 
by are shown in FIGS. 3 and 4. FIG. 4 presents a 
cross-sectional view through the connector 24 of 

40 FIG. 1. along the line 3-3 while FIG. 3 is a cross- 
sectional view of the connector 24 showing the pin 
17 and socket 19 disengaged. Reference will now 
be made to the FIGS. 3 and 4. 

As FIG. 3 shows, the connector 24 comprises 

45 two half-connectors: the pin 17 and the socket 19. 
The pin 17 comprises an elongated cylindrical rigid 
metallic body portion 41 that defines a passageway 
42 therethrough axially along its length. An optical 
fiber 30 extends through, and even with the length 

so of, the passageway 42. Preferably, the diameter of 
the passageway 42 is greater than the diameter of 
the optical fiber 30. and the fiber 30 extends non- 
linearly through the passageway 42; the fiber 30 
forms a slight bow 72 along its length to provide 

55 slack that can accommodate changes in length of 
the body portion 41 that result, for example, from 
thermal expansion. 

Fixedly positioned in the passageway 42 at the 
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ends 47 and 48 of the body portion 4t and at- 
tached to the inner surface 66 of the body portion 
41 are elastomerlc. preferably plastic, members 28 
and 29. Each member 28 and 29 defines a hole 43 
and 44, respectively, therethrough axially along the 
length of the body portion 41. The holes 43 and 44 
fixedly receive the end 45 and 46 portions, respec- 
tively, of the optical fiber 30. The ends 45 and 46 
of the fiber 30 are flush with the ends 47 and 48, 
respectively, of the body portion 41. 

The outer surface 67 of the body portion 41 
defines a truncated cone 51 at one end 48 thereof. 
The cone 51 is symmetrical about the axis of the 
body portion 41, and hence about the passageway 
42, and tapers toward the end 48. The conical 
shape of the end 48 portion of the body portion 41 
helps to guide the pin 17 into the receptacle 19. 

The outer surface 67 of the body portion 41 
also defines a pair of closely-spaced annular 
flanges 33 and 34. As Fig. 4 shows, the flange 34 
provides a hold for the encapsulant 22. The flange 
33 serves to control and limit insertion of the pin 17 
into the substrate 14. As FIG. 4 shows, the pin 17 
extends only part way into hole of the substrate 14. 
The electro-optical device 16 is positioned in and 
above the same hole of the substrate 14 adjacent 
the pin 17 and is separated from the pin 17 by an 
air gap 49. The gap 49 provides an optical link 
between the optical fiber 30 and the device 16 yet 
prevents contact between the pin 17 and the de- 
vice 16 and hence protects the device 16 and the 
end 45 of the fiber 30 from damage. The flange 33 
insures that the gap 49 is maintained. This function 
is again shown in FIG. 4. The flange 33 also serves 
as an electrical contact and solder ring for the pin 
17 and a conductor 18 of the substrate 14. 

Between the cone 51 and the flanges 33 and 
34, the outer surface 67 of the body portion 41 
defines an annular notch 50. This notch 50 is 
engaged by the receptacle 19. as shown in Fig. 4, 
to secure the pin 17 in the receptacle 19. 

An alternative embodiment of the pin 17. des- 
ignated by the numeral 17, is shown in FIG. 5. The 
pin 17' also comprises the body portion 41 as 
described above. However, the optical element 
mounted within the passageway 42 of the body 
portion 41 is not the optical fiber 30 but the electro- 
optical device 16. As FIG. 5 shows, the electro- 
optical device is mounted in the passageway 42 at 
the end 48 of the body portion 41. Thus the device 

16 is optically coupled directly, without aid of the 
optical fiber 30, to the receptacle 19 when the pin 

17 and receptacle 19 are mated. A conductor 
extends from the device 16 through the passage- 
way 42 for making an electrical connection to the 
device 16. A second electrical connection may be 
made to the device 16 via the physical contact 
between the device 16 and the body portion 41. 



Returning to a consideration of FIGS. 3 and 4. 
like the pin 17. the receptacle 19 comprises an 
elongated cylindrical rigid metallic body portion 26 
that defines a passageway 27 therethrough axially 
5 along its length. An end 57 portion of the optical 
fiber 21 extends into the passageway 27. The 
diameter of the passageway 27 is generally at least 
as great as the diameter of the part of the body 
portion 41 of the pin 17 between the end 48 and 

ro the notch 50, to enable the passageway 27 to 
receive that part of the body portion 41 . 

The internal surface 68 of the body portion 26 
defines at one end 54 of the body portion 26 an 
annular protrusion 31 that constricts the passage- 

15 way 27. The protrusion 31 engages the notch 50 of 
the pin 17 when the pin 17 and receptacle 19 are 
mated. Slits 56, one of which is shown in FIGS. 3 
and 4, in the body portion 26 at the end 54 allow 
passageway 27 to expand at the protrusion 31 in 

20 order to receive and pass over the body portion 41 
of the pin 17 to the notch 50. 

The outer surface 69 of the body portion 26 
defines an annular flange 32 which provides a hold 
for the encapsulant that forms the support member 

25 23, fixedly mounting the receptacle 19 to the sup- 
port member 23 and preventing the end 54 of the 
body portion 26 from being pushed into or further 
withdrawn from the support member 23. This is 
illustrated in Fig. 4. 

30 Loosely movably positioned within the pas- 

sageway 27 is an oval cup member 39. The. cup 
member 39 defines a passageway 37 axially there- 
through which is substantially parallel to the pas- 
sageway 27 of the body portion 26. At one end 52 

35 of the cup member 39 the passageway 27 takes 
the shape of a truncated cone 25. The cone 25 is 
symmetrical about the axis of the cup member 39. 
and hence about the passageway 27, and opens 
outwardly from the end 52 of the cup member 39. 

40 Riling the passageway 27 but for the cone 25 is an 
elastomeric. preferably plastic, jnember_35_ttia^ 
fines a jiole 40 thereth rough, along the axis of the 
cup member 39. for fixedly receiving the end 57 
portion^onhe optical fiber 21. The cup member 39 

45 is thereby mounted to the fiber 21. The fiber 21 
extends through the end 55 of the body portion 26 
into the passageway 27 and through the passage- 
way 27 into the hole 40. The end 57 of the fiber 21 
is positioned flush with the narrow end of the 

50 truncated cone 25 of the passageway 37. As FIG. 4 
shows, when the pin 19 and receptacle 17 are 
joined, the cone 25 of the cup member 39 receives 
and mates with the cone 51 of the pin 17. thus 
aligning the end 57 of the fiber 21 with the end 46 

55 of the fiber 30. An air gap 38 exists between the 
end 57 face of the fiber 21 and the end 46 face of 
the fiber 30. While optically coupling the optical 
fibers 21 and 30, the air gap 38 prevents the ends 
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57 and 46 from contacting and rubbing against 
each other and thus safeguards the fiber ends from 
damage. 

A coiled spring 36 extends axiaily about the 
fiber 21 from the end 55 of the body portion 26 to 
the cup 39. One end 59 of the spring 36 abuts the 
end 53 of the cup 39 and urges the cup 39, and 
hence the end 57 of the fiber 21, toward the end 
54 of the body portion 26. 

As FIG. 4 shows, the body portion 26 of the 
receptacle 19 extends through and past the circuit 
board 11. The outer surface 69 of that part 60 of 
the body portion 26 including the end 55 that 
extends past the circuit board 11 defines an an- 
nular notch 61 . The annular notch 61 engages and. 
helps to secure to the body portion 26 an extender 
portion 62 of the receptacle 19. 

The extender portion 62 defines a substantially 
a L"-shaped passageway 65 therethrough that 
serves to extend the passageway 27 substantially 
perpendicularly to the body portion 26. The optical 
fiber 21 passes through the passageway 65. The 
optical fiber 21 is thus routed by the extender 
portion 62 substantially perpendicularly to the body 
portion 26. The optica! fiber 21 is fixedly attached 
to the extender portion 62 in the passageway 65, 
for example by means of a suitable adhesive such 
as epoxy. 

The passageway 65 is wide enough at one end 
to receive and fit snugly over the extending part 60 
of the body portion 26. The inner surface of the 
extender portion 62 defines at that end an annular 
protrusion 63 that constricts the passageway 65. 
The protrusion 63 engages the notch 61 when the 
extender portion 62 is fitted over the body portion 
26 and thus mounts the extender portion 62 to the 
body portion 26. The extender portion 62 is prefer- 
ably elastomeric so that the passageway 65 
stretches at the protrusion 63 to pass over the 
body portion 26. 

Past the end 55 of the body portion 26, the 
inner surface of the extender portion 62 defines an 
annular shoulder 64 that extends into the passage- 
way 65. The shoulder 64 seats an end 58 of the 
spring 36, thereby compressing the spring 36 
against the end 59 of the cup member 39. 

In use, the operation of the connector 24 is as 
follows. To connect the pin 17 with the receptacle 
19. the end 48 of the pin 17 is aligned with the end 
54 of the receptacle 19 and pressure is applied to 
cause the pin 17 to be inserted into the receptacle 
19. In the device package 12 and socket 13 con- 
figuration of FIGS. 1 and 2. this is accomplished by 
aligning the package 12 with the socket 13 such 
that the ends 48 of the pins 17 of the package 12 
rest in the ends 54 of the receptacles 19 of the 
socket 13, and then pressing the package 12 and 
socket 13 together. 



Because the end 48 of the pin 17 is tapered 
and narrower than the end 54 of the receptacle 19. 
alignment of the ends 48 and 54 with respect to 
each other is relatively easy to accomplish. As the 
5 pin 17 and receptacle 19 are pushed together, the 
surface of the cone 51 of the pin 17 guides the pin 
17 into the receptacle 19 and aligns the pin 17 and 
receptacle 19 axiaily with respect to each other. As 
the pin 17 is inserted into the receptacle 19. the 

w outer surface 67 of the pin 17 pushes on the 
protrusion 31 of the receptacle 19. The slits 56 
accommodate this force by allowing the passage- 
way 27 to expand at the protrusion 31 so as to 
allow insertion of the pin 17 into the receptacle 19. 

is As the pin 17 is inserted further into the recep- 
tacle 19. the cone 51 of the pin 17 slides into and 
engages the cone 25 of the passageway 37 of the 
cup member 35. Because the cup member 35 is 
loosely and movabiy mounted in the passageway 

20 27, it accommodates any misalignment between 
the axis of the pin 17 and the axis of the receptacle 
19 by moving laterally within the passageway 27, 
by tipping, or tilting, inside the passageway 27, and 
preferably even by rotating slightly if necessary, so 

25 as to bring the end 46 of the fiber 30 and the end 
57 of the fiber 21 into substantially exact alignment. 
The cup member 39 is aided in this by the spring 
36, which urges the cup member 39 against the pin 
17 without restricting the accommodating move- 

30 ment of the cup member 39. 

As insertion of the pin 17 into the receptacle 19 
is completed, the protrusion 31 of the receptacle 
19 slips into the notch 50 of the pin 17. The 
protrusion 31 engages the notch 50. and electrical 

35 contact is thus made between the pin 17 and the 
receptacle 19. The slits 56 allow the protrusion 31 
to constrict and engage the notch 50. This physical 
engagement also helps to assure good electrical 
contact between the pin 17 and the receptacle 19. 

40 The cup member 39 accommodates variations 
in the length of the pin 17 due to thermal influ- 
ences, or variations in the length of various pins 17, 
by moving longitudinally along the axis of the re- 
ceptacle 19 when pressed upon by the pin 17. The 

45 cup member 39 is again aided in this by the coiled 
spring 36. which allows the cup member 39 to 
* move longitudinally with the end 46 of the pin 17, 
and which urges the cup member 39 against the 
pin 17 to maintain the surfaces of the cones 25 and 

so 51 in contact with each other. Because the cup 
member 39 is fixedly mounted to the end 57 of the 
fiber 21. the cup member 39 moves the fiber 21 
with it and thus the proper air gap 38 is maintained 
between the end 57 of the fiber 21 and the end 48 

55 of the fiber 30. 

Because the ends 57 and 46 of the fibers 21 
and 30 are properly aligned, light traveling through 
either fiber exits through that fiber's end, crosses 
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the air gap 38. . enters the other fiber's end, and is 
conducted away by the other fiber. Thus the fibers 
30 and 21 of the pin 17 and receptacle 19 are 
optically coupled to each other. 

The end 45 of the fiber 30 of the pin 17 is 5 
separated by only the air gap 49 from the device 
16. Hence light conducted by the fiber 30 from the 
receptacle 19 exits the end 45 of the fiber 30, 
crosses the air gap 49, and impinges upon the 
device 16 to be detected thereby. Conversely, light 10 
generated by the device 16 crosses the air gap 49, 
enters the end 45 of the fiber 30, and is conducted 
thereby to the receptacle 19. 

To disconnect the pin 17 from the receptacle 
19, the pin 17 and receptacle 19 are merely pulled 15 
apart. In the device package 12 and socket 13 
configuration of FIGS. 1 and 2. this is accom- 
plished by pulling on the package 12 and socket 
13 in opposite directions. The pulling force causes 
the protrusion 31 to expand at the slits 56 and 20 
disengage the notch 50. Thus the pin 17 is enable 
to be withdrawn from the receptacle 19. Because 
engagement of the cup member 39 and the pin 17 
is at the conically-tapered surfaces of the cones 51 
and 25, no resistance is offered thereby to the 25 
separation of the pin 17 and receptacle 19. 

Of course, various changes and modifications 
to the illustrative embodiments described above 
will be apparent to those skilled in the art. For 
example, a device package may include recepta- 30 
cies while a socket for the package includes pins. 
Or a socket and a package may each include both 
pins and receptacles. Pin and receptacle arrange- 
ments other than the DIP arrangement may be 
used. Pins or receptacles may extend from the 35 
sides, as opposed to the bottom, of a package, and 
hence they may define substantially "L"-shaped 
passageways through their body portions. Or pin 
and corresponding receptacle configurations other 
than the illustrative ones shown here may be used. 40 
For example, shapes other than those shown and 
described for the various elements of the pins and 
sockets may be used. Furthermore, the optical 
elements carried by a pin and a receptacle need 
not be optical fibers but may be such that one of 45 
the pin and the receptacle carries a photodetector 
and the other of the pin and the receptacle carries 
a photogenerator. Such changes and modifications 
can be made without departing from the spirit and 
the scope of the invention and without diminishing so 
its attendant advantages. It is therefore intended 
that such changes and modifications be covered by 
the following claims. 



Claims 

1 . An arrangement including a device package 
(12) having a plurality of first half-connectors (17, 
17') for mounting on a socket (13) therefor having a 
plurality of second half-connectors (19) for engag- 
ing the first half-connectors, 

CHARACTERIZED IN THAT 

the device package comprises: 

a first support member (14); 

at least one electro-optical device (16) 
mounted to the first support member, 

the first plurality of half-connectors (17. 17') 
mounted (FIG. 1) to the first support member and 
coupled to the at least one device for making 
electrical and optical connections to the at least 
one device, the plurality of first half-connectors all 
arranged (FIG. 2) to mate with the second half- 
connectors of the single socket for making all elec- 
trical and optical connections to the package 
through the single socket; and 

encapsulating means (22) for encapsulating 
the support member and the at least one device, 
the plurality of half-connectors protruding (FIG. 2) 
from the encapsulating means; and 

the socket comprises: 

a second support member (23); and 
the plurality of second half-connectors (19) 
mounted (FIG. 1) to the second support member 
for electrically and optically coupling with the first 
half-connectors of the electro-optical package, the 
second haJf-connectors arranged (FIG. 2) to mate 
with all of the first half-connectors of the package 
for making all electrical and optical connections ot 
the package through the single socket, the second 
half-connectors extending (FIG. 1) through the sec- 
ond support member for mounting the socket to a 
circuit board (11). 

2. The arrangement in accordance with claim 1 
CHARACTERIZED IN THAT 

a first half-connector comprises: 

an elongated body portion (41) defining a 
passageway (42) therethrough along its length for 
an optical fiber (30), the body portion defining at 
one end <48) thereof a conical portion (51) around 
the passageway tapering toward the one end of the 
body portion; 

elastomeric members (28,29) for fixedly 
positioning the optical fiber in the passageway; and 

the optical fiber (30), fixedly positioned in and 
nonlinearly extending through the passageway (42). 

3. The arrangement in accordance with claim 

2. 

CHARACTERIZED IN THAT 

each elastomeric member (28,29) is positioned 
substantially at each end of the passageway, defin- 
ing a hole (44) therethrough for fixedly receiving 
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the optical fiber, and 

the first optical fiber (30) extends even with the 
length of the passageway (42). 

4. The arrangement in accordance with claim 

2. 

CHARACTERIZED IN THAT 

the body portion (41 ) comprises: 
electrically conductive material for electrically 
connecting the first half-connector (17) to the sec- 
ond half-connector (19). 

5. The arrangement in accordance with claim 1 
CHARACTERIZED IN THAT 

a first half-connector (17) consists of: 

a one-piece elongated body portion (41) 
defining a passageway (42) therethrough along a 
length thereof for an optical fiber (30), the body 
portion defining at one end (48) thereof a conical 
portion (51) around the passageway tapering to- 
ward the one end of the body portion; 

elastomeric means (28.29) for positioning in 
the optical fibre in the passageway: and 

the optical fibre (30), positioned and non- 
linearly extending even with the length of the pas- 
sageway. 

6. The arrangement in accordance with claim 1 
CHARACTERIZED IN THAT 

a second haJf-connector (19) comprises: 
an elongated body portion (26) defining a first 
passageway (27) therethrough along a length there- 
of for an optical fiber (21); 

an alignment member (39) loosely movably 
positioned in the first passageway (27) and defining 
a second passageway (37) therethrough for fixedly 
receiving an end portion (57) of an optical fiber 
(21). the alignment member defining at one end 
(52) thereof a conical portion (25) of the second 
passageway opening outwardly from the alignment 
member for engaging an end of a first half-connec- 
tor (17); and 

means (36) for urging the alignment member 
(39) against the end of the first half-connector. 

7. The arrangement in accordance with claim 6 
CHARACTERIZED IN THAT 

the second half-connector further comprises: 
an elastomeric member (35) fixedly positioned 
in the second passageway (37) outside of the coni- 
cal portion (25), the elastomeric member (35) defin- 
ing a hole (40) therethrough for fixedly receiving 
the end portion (57) of the optical fiber (21); and 

the optical fiber (21), having an end portion 
(57) fixedly positioned in the second passageway 
(37), the optical fiber (21) extending from the coni- 
cal portion (25) of the second passageway (37) 
through the second passageway (37) and through 
the first passageway (27). 

8. The arrangement in accordance with claim 7 
CHARACTERIZED IN THAT 

the urging means comprise: 



a coil spring (36) positioned in the first 
passageway (27) around the optical fiber (21) and 
abutting the alignment member (39). 

9. The arrangement in accordance with claim 6 
5 CHARACTERIZED IN THAT 

the second half-connector (19) further com- 
prises: 

a second body portion (62) defining a 
substantially f, L"-shaped third passageway (65) 

jo therethrough for the optical fiber (21), the second 
body portion (62) for being attached to the first 
body portion (26) such that the third passageway 
(65) opens on the first passageway (27) to route 
the optical fiber (21) substantially perpendicularly 

/5 to the first body portion (26). 

10. The arrangement in accordance with claim 

6 

CHARACTERIZED IN THAT 

the body portion (26) comprises: 
20 electrically conductive material for electrically 

connecting the second half-connector (19) to the 
first half-connector (17). 

11. The arrangement in accordance with claim 

1 

25 CHARACTERIZED IN THAT 

each half-connector (17 or 17\t9) of an 
engaging first and second half-connector pair com- 
prises: 

an electrically conductive body portion (17:41 
30 or 17 :41.19:26) defining a passageway thereth- 
rough (41 :42. 26:27); and 

one of an optical detector (16). an optical 
generator (16), and an optical fiber (21.30). moun- 
ted in the passageway. 
35 12. The arrangement in accordance with claim 
1 

CHARACTERIZED IN THAT 

a first half-connector (17) comprises: 

an elongated body portion (41) defining a 
40 passageway (42) therethrough along its length for 
an optical fiber (30). the passageway having a 
diameter greater than the diameter of the optical 
fiber, the body portion defining in an outer surface 
(67) thereof at one end (48) thereof a conical 
45 portion (51) symmetrically around the passageway 
and tapering toward the one end of the body por- 
tion: 

a pair of elastomeric members (28. 29) 
positioned fixedly in the passageway, one member . 
so substantially at each end (47, 48) of the passage- 
way, each member defining a hole (43. 44) thereth- 
rough for fixedly receiving the optical fiber (30); 
and 

the optical fiber (30). fixedly positioned in the 
55 holes (43. 44) and nonlinearly extending the length 
of the passageway. 
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13. The arrangement in accordance with claim 

12 

CHARACTERIZED IN THAT 
the body portion (41) comprises electrically 
conductive material for making electrical connec- 
tion to a second half-connector (19). 

14. The arrangement in accordance with claim 

1 

CHARACTERIZED IN THAT 
a second half-connector (19) comprises: 
an elongated body portion (26) defining a first 
passageway (27) therethrough along a length there- 
of for an optical fiber (21), the first passageway 
generally having a diameter at least equal to the 
diameter of a first half-connector (17); 

an alignment member (39) loosely movably 
positioned in the first passageway (27) and defining 
a second passageway (37) therethrough for the 
optical fiber (21). the alignment member (39) defin- 
ing at one end (52) thereof a conical portion (25) of 
the second passageway (37) opening outwardly 
from the alignment member (39) for engaging an 
end of the first half-connector (17); 

an elastomeric member (35) fixedly positioned 
in the second passageway (37) outside of the coni- 
cal portion (25), the elastomeric member (35) defin- 
ing a hole (40) therethrough for fixedly receiving an 
end portion (57) of the optical fiber (21); 

the optical fiber (21), having an end portion 
(57) fixedly positioned in the hole (40) and extend- 
ing from the conical portion (25) of the second 
passageway (37) through the second passageway 
(37) and through the first passageway (27); and 

a coil spring (36) positioned in the first 
passageway (27) around the optical fiber (21) and 
abutting the alignment member (39) for urging the 
alignment member (39) against the end of the first 
half-connector (1 7). 

15. The arrangement in accordance with claim 

14 

CHARACTERIZED IN THAT 
the body portion (26) comprises electrically 
conductive material for making electrical connec- 
tion to a first half-connector (17). 

16. The arrangement of claim 1 
CHARACTERIZED IN THAT 

a first half-connector (17 ) comprises: 

an elongated body portion (41) comprising 
electrically conductive material and defining a pas- 
sageway (42) therethrough along its length, the 
body portion (41) forming at one end (48) thereof a 
conical portion (51) around the passageway taper- 
ing toward the one end of the body portion; 

an electro-optical device (16). mounted to the 
elongated body portion (41) and fixedly positioned 
In the passageway (42) at the one end (48) thereof 
and making a first electrical contact with the body 
portion; and 



an electrical conductor (74) connected to the 
electro-optical device (16) to make a second elec- 
trical contact with the device (16) and extending 
through the passageway (42). 
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